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Summary and Conclusions
The results secured on 13 cooperative soil experimental fields 
on the Grundy silt loam in Southern Iowa have shown that the 
Iowa System of Soil Management when put into, operation on 
that soil type, will definitely increase the yields of general farm 
crops.
Occasionally the Grundy silt loam is not adequately drained, 
especially on some of the broad, level to flat areas of the type, 
and tiling is the first treatment needed to make such areas sat­
isfactorily productive.
Ordinary farm practice usually provides satisfactory cultiva­
tion, and this is especially important on this type because it 
stimulates the production of available plant food.
The proper rotation of crops is essential on the Grundy silt 
loam as on all other soil types. A legume should always be in­
cluded in the rotation to provide organic matter and nitrogen.
Farm manure increases the yields of crops grown on this soil 
and is distinctly profitable. It is undoubtedly the most profit­
able fertilizing material which can be employed.
Beneficial effects also follow the use of crop residues, espe­
cially legume residues. The use of legumes as green manures 
and the turning under of a part or all of the crop would be of 
large value in many cases. Farm manure and leguminous green 
manures will add nitrogen and organic matter to the soil and 
provide for the most satisfactory yields of crops.
The Grundy silt loam is acid in reaction, and for the best 
growth of general farm crops, particularly legumes, lime must 
be applied. The soil should be tested and the proper amount 
of lime added preceding the legume crop. Some legumes will 
not grow satisfactorily on an acid soil. The beneficial effect of 
liming appears very definitely on the legumes, but the grain 
crops are also often benefited. ’Sometimes corn and oats show 
very large increases. The profit from the use of lime on this 
soil is large.
Phosphate fertilizers should be applied to the Grundy silt 
loam if the best yields of general farm crops are to be secured. 
Either rock phosphate or superphosphate may be employed to 
advantage. In some cases superphosphate se’ems to give some­
what larger yields, but in other instances the rock phosphate 
has proven quite as desirable. In general superphosphate may 
be expected to give somewhat quicker results, having imme­
diate beneficial effects. Rock phosphate, on the other hand, 
usually gives a larger effect the second year after application 
than in the first year. It seems desirable that farmers test both
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phosphates under their particular conditions and thus deter­
mine which is preferable.
Certain complete commercial fertilizers may be used to ad­
vantage on this soil in individual cases. In'general, however, 
it is more desirable to use a phosphate on this soil than a com­
plete commercial fertilizer. Superphosphate seems to bring 
about as large crop increases in most cases as do complete com­
mercial fertilizers, and hence it would prove more profitable be­
cause of its lower cost. No complete fertilizer should be used 
on any large area until it has been tested on a small area in 
comparison with superphosphate.
In some cases, a commercial potassium' fertilizer might be 
used with value on this soil, especially for certain crops. A 
test of these fertilizers is very necessary, however, before any 
extensive application is made.
The use of commercial nitrogenous fertilizers cannot be rec­
ommended on this soil at present. Ordinarily thb nitrogen 
needed may be more cheaply and quite as satisfactorily secured 
by the use of a leguminous crop as a green manure.
There is no objection to the use of a complete commercial 
fertilizer, a commercial potassium fertilizer or a commercial 
nitrogen fertilizer on this soil provided a profitable crop in­
crease is secured. While, in general, they may not be as profit­
able as superphosphate alone, in individual cases their use may 
be desirable. The only way to determine this is by actual tests 
on individual farms.
Prom the results of these experiments as a whole, and espe­
cially from the figures given for the average crop yields on all 
13 cooperative soil experiment fields, it is evident that the crop 
yields on the Grundy silt loam may be increased materially and 
the soil may be maintained in a high state of productivity thru 
the adoption of proper methods of soil management. The appli­
cation of the Iowa System of Soil Management to this type is 
certainly worth while, and farmers who put it into operation on 
their farms will not only secure immediate benefits, but will be 
providing means for the permanent maintenance of the fertility 
of their land.
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A Soil Management Program for 
Gmindy Silt Loam
B y  W . H. S tevenson  an d  P. E. B kow n  w it h  t h e  a s s is t a n c e  of
L . W . F o b m a n , H. R. M e ld ru m , A . J. E n g leh obn  a n d  R. E . B e n n e tt
Extensive areas of the more gently rolling to level uplands I 
thruout southern Iowa are covered by the Grundy silt loam. It I 
is the chief upland soil type in the Southern Iowa loess soil I 
area. Its occurrence is shown in the accompanying map I 
( % •  1 ) .
The Grundy silt loam is naturally a relatively productive soil I 
type, but owing to poor methods of management, inadequate I 
drainage or some other factor, the best crop yields are not be- I 
ing secured on many areas of the type. Farmers are coming to I 
a realization that the crop yields obtained are often not as large I 
as they should be and that they should adopt newer and better I 
systems of soil management.
The Iowa System of Soil Management1 has pointed the I 
way toward a method of handling the Grundy silt loam which I 
will provide for greater yields per acre and will also insure the I 
maintenance of a high state of fertility. Experiments have I 
been carried out on this soil in a number of counties and various I 
treatments of the soil have been rather extensively tested. The I 
results secured on these fields are undoubtedly quite accurately I
1Iowa Agr. Exp. Sta. Bui. 269.
Fig. 1. Area of Grundy silt loam in Iowa.
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indicative of the response which may be expected in the field 
from certain fertilizer additions to this soil. Obviously it is 
not possible by such tests to, answer all the questions which may 
arise in the management of the soil, but certainly some interest­
ing and important suggestions may be drawn from the data 
presented.
THE GRUNDY SILT LOAM
I
The surface soil of the Grundy silt loam is a dark grayish- 
brown to almost black rather heavy silt loam, usually extend­
ing to a depth of 10 inches. This surface layer varies in. depth 
in different areas, however, and ranges from 6 to 18 inches in 
thickness. In the northern part of the Southern Iowa loess area 
the thinner surface soils occur while in the southern counties 
the surface soil is deeper.
The characteristics in the surface soil are somewhat variable. 
Occasionally the color is lighter, especially when the type oc­
curs in small areas in association with some of the lighter- 
colored soils. In some areas where .the natural drainage is poor, 
the surface soil is an intense black color because of more or­
ganic matter.
The subsurface soil from 8 to 10 inches to 18 or 20 inches on 
the average is a lighter-colored, grayish-brown to brown mealy 
silt loam to silty clay loam. In some places, especially on the 
more level to flat areas, there has developed a subsurface layer 
consisting of a gray or grayish-white floury silt loam, occasion­
ally 6 inches in thickness. Where this layer is so definitely de­
veloped, however, the soil is really Edina silt loam, but in many 
counties the type has not been separated because of its limited 
occurrence. In general the gray layer, when it occurs at all, is 
poorly developed and thin. Over much of the area of the soil 
type, the gray layer is absent. Undoubtedly its formation is 
due in large part to poor drainage.
The subsoil is a compact, heavy, plastic and impervious silty 
clay to clay, mottled with drab, yellow, yellowish-brown and 
brown. This heavy subsoil is encountered at varying depths, 
ranging from 10 to 24 inches. Often it is a very heavy silt loam 
in the upper portion and becomes gradually heavier with 
greater5 depths. In the more level areas of the type, the color 
is darker and there is less mottling. The texture is often heav­
ier, too. At the lower depths the mottling becomes more pro­
nounced. Sometimes there is some sand in the lower subsoil. 
Occasionally the subsoil is so tough that it is known locally as 
hardpan. It is not true hardpan, however, but merely a par­
ticularly stiff clay.
In topography, the Grundy silt loam varies from level to gen­
tly rolling, the greater part of the type being slightly undulat­
ing. On the more extensive level to flat areas, the natural
5
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Fig. 2. Soil profile of Grundy silt loam.
drainage is poor and tiling is 
necessary for the best crop 
yields. In general on the un­
dulating to rolling areas, 
drainage is adequate. Figure 
2 shows a typical Grundy silt 
loam profile.
EXPERIMENTAL 
Soil experiment fields have 
been located on the Grnndy 
silt loam in many counties 
in the state in which the soil 
survey has been made and 
these fields have been in op­
eration for varying lengths 
of time. In some cases, re­
sults have been secured for 
10 or more years, while in 
other cases the tests have 
been under way for only a 
few years.
There are 13 of these fields on the Grundy silt loam and the 
results secured on these fields will be reported in the Appendix. 
The average results on all the fields will be discussed here as 
they indicate the effects which may be expected on this soil from 
certain fertilizer treatments.
The fields include the Mt. Pleasant Field, Series 100 and 
Series 200 in Henry County; the Agency Field in Wapello 
County ; the West Point Field No. 1 in Lee County; the Farson 
Field, Series II and Series IV in Wapello County; the Wapello 
Field in Louisa County ; the Diagonal Field in Ringgold Coun­
ty; the Denmark Field in Lee County; the Liberty ville Field 
in Jefferson County; the Cedar Field in IVIahaska County; and 
the Corydon Field in Wayne County.
These fields are all located on land which is quite representa­
tive of the soil type and they are placed on the farms of men 
who are interested and willing to cooperate in the work.
- The experiments were planned to determine the value of cer­
tain of the treatments included in the Iowa System of Soil Man­
agement when put into opération on this soil. The treatments 
suggested in this system of soil management are :
1. Drainage and cultivation.
2. Manuring and green manuring.
3. Liming.
4. The use of phosphates and other fertilizers.
5. The rotation of crops.
The Grundy silt loam is naturally fairly well drained and
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hence this factor is not involved in these tests. The plots are 
located on well-drained areas. The cultivation is taken care of 
by placing the plots on a good farm on which the farmer nor­
mally follows the proper cultivation practices. In all the tests 
the cultivation of the soil may be considered to be adequate. 
The fields are located where a good rotation of crops is followed 
and the experiments do not involve rotation tests. They are 
carried out under the rotation which the farmer is practicing, 
eare being taken to insure the growing of a legume crop once 
in each rotation.
In the experiments the other factors making up the Iowa 
System of Soil Management are tested, namely, manuring by 
the use of farm manure or crop residues, liming, the use of 
phosphates and other fertilizers by the application of rock phos­
phate, superphosphate, a complete commercial fertilizer and 
muriate of potash.
The plots are 155 feet, 7 inches by 28 feet, or one-tenth of an 
acre in size. They are permanently located by the installation 
of corner stakes. The Soils Section lays out the plots, supplies 
and takes care of the application of fertilizers, and handles the 
harvesting of the crops, securing the weights, moisture content 
and such other data as may be desired. The farmer who is co­
operating performs the ordinary operations involved in the 
preparation of the land, seeding and cultivation. He receives 
the crop secured.
In some of the fields there are 13 plots, treated as follows :
1. Check
2. Manure
3. Manure +  lime
4. Manure +  lime +  rock phosphate
5. Manure +  lime +  superphosphate
6. Manure +  lime +  complete commercial fertilizer
7. Check
8 . Crop residues
9. Crop residues +  lime
10. Crop residues +  lime +  rock phosphate
11. Crop residues +  lime +  superphosphate
12. Crop residues +  lime +  complete commercial fertilizer
13. Check
In the more recently established fields there are nine plots, 
the treatments being as follows :
1. Chéck
2. Manure
3. Manure +  lime
4. Manure -j- lime +  rock phosphate
5. Check
6. Manure +  lime +  superphosphate
7. Manure -j- lime -j- superphosphate +  potassium
8. Manure -j- lime -j- complete commercial fertilizer
9. Check
In all these tests, manure is applied at the rate of 8 tons 
per acre once in the four-year rotation. Limestone is added in
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sufficient amounts to neutralize the acidity of the surface soil, 
testing the soil once in each rotation for lime needs and apply­
ing the lime as necessary, just prior to the seeding of the legume 
crop. The treatment with manure and lime constitutes a basic 
treatment for the livestock system of farming. With the grain 
system of farming, crop residues are employed in place of ma­
nure on some of the plots, the treatment consisting of plowing 
under the cornstalks which have been cut with a disc or stalk 
cutter and plowing under at least the second crop of clover. 
Sometimes the first crop of clover is cut and allowed to remain 
on the land to be plowed under with the second crop. The crop 
residues treatment with lime is the basic treatment for grain 
farming conditions.
Rock phosphate was applied at the rate of 2,000 pounds per 
acre once in four years, until 1925, when the application was re­
duced to 1,000 pounds once in the four-year rotation. Super­
phosphate (16 percent P20 5) was applied at the rate of 200 
pounds per acre annually until 1923, when the application was 
reduced to 150 pounds per acre, three years out of the four in 
a four-year rotation. It was not applied to the legume. Begin­
ning in 1929, the 20 percent material has been used and a suffi­
cient amount applied to supply the same amount of phosphorus 
as previously employed. The old standard 2-8-2 complete com­
mercial fertilizer was applied at the rate of 300 pounds per acre 
annually, until 1922 when the new 2-12-2 brand was used. This 
was applied at the rate of 200 pounds per acre, three years out 
of four and thus supplied the same amount of phosphorus as 
that added in the 150 pounds of superphosphate. In 1929 a 
change was made to a 2-12-6 complete fertilizer. The same 
amount was applied as previously to supply an equivalent 
amount of phosphorus. Muriate of potash is applied at the rate 
of 25 pounds per acre annually.
AVERAGE RESULTS ON THE GRUNDY SILT LOAM
The average results of all the experiments carried out on the 
Grundy silt loam on all the experiment fields on this type, are 
given in table 1.
Manure Helpful. The application of manure gave definite in­
creases in corn, oats, hay, wheat and alfalfa.
Lime and Manure Double Hay Yield. Lime with manure more 
than doubled the increase in hay and alfalfa, which might be 
expected, and it also almost doubled the increase in corn, which 
is rather surprising. Furthermore, it increased the oats and 
wheat yields. Apparently lime may be expected to bring about 
large increases not only in the legume crops in the rotation but 
also in the grain crops. It may have a direct influence on the 
crop growth or it may bring about a secondary effect due to 
the greater amount of legume residues.
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TABLE i  GRUNDY SILT LOAM- -AYERAGE CROP YIELDS AND INCREASES DUE TO FERTILIZER TREATMENT AV IOWA EXPERIMENT FIELDS.
Treatment
Check*
Manure 
Manure +  lime
Manure +  lime +  rock phosphate 
Manure +  lime +  superphosphate 
Manure +  lime +  superphosphate 
-f- potassium •
Manure '+  lime +  complete 
commercial fertilizer 
Crop residues 
Crop residues +  lime 
Crop residues -t~ lime +  rock 
phosphate
Crop residues -k lime super­
phosphate
Crop residues +  lime +  complete 
commercial fertilizer
Corn1
Av. yield 
bushels 
per acre
54.5
58.6
64.4
67.1
68.6
65.2
69.8
58.4
62.4
Increase 
for treat­
ment bu. 
per acre
10.7
Oats2
Av. yield 
bushels 
per acre
41.8 
46.6
48.9 
53.0 
57.3
56.3
46.8
51.5
Increase 
for treat­
ment bu. 
per acre
Hay8
Clover, timothy and 
clover or timothy
Av. yield 
tons 
per acre
1.47
1.71
1.95
2.20
2.34
2.32
2.42
1.59
1.85
Increase 
for treat­
ment tons 
per acre
0.24
0:48
0.73
0.87
0.85
0.95
0.12
0.38
Winter wheat4
Av. yield 
bushels 
per care
20.6
23.9 
26.4
29.9
30.9
32.6
28.7 
26.2 
26.6
Increase 
for treat­
ment bu. 
per acre
12.0
Alfalfa*
Av. yield 
tons 
per acre
4.23
4.50
4.82
5.03
5.11
5.29
4.44
4.61
Increase 
for treat­
ment tons 
per acre
0.27
0.59
0.80
0.88
1.06
0.21
0.38
»Corn yields averaged from 54 crops on 13 fields, except manure +  lime +  superphosphate +  potassmm plot which is averaged from 21 crops o
and the “ + lime +
8UÆ ^  lime+8uperph08phate+pota88ium plot which is averaged from 3 crops on 2
fields and the crop residue plots which are averaged from 4 crops on 3 fields.
M M M g M  Of the yields on all check plots on all fields.
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Rock Phosphate Helped. The rock phosphate applied with the 
manure and lime brought about pronounced increases in all of 
the crops, the greatest influence appearing on the hay and on 
the alfalfa.
Superphosphate Ahead of Rock Phosphate. The superphos­
phate with the manure and lime had somewhat larger effects 
than the rock phosphate on all crops, altho the differences were 
not great in the case, of the corn, wheat and alfalfa.
Muriate of Potash of Value to Wheat Only. The muriate of 
potash applied with the superphosphate, manure and lime 
showed no increase over the superphosphate, manure and lime 
in the case of the corn and hay, but did give an increase in the 
wheat.
Complete Fertilizer on Par With Superphosphate. The com­
plete commercial fertilizer with the manure and lime had about 
the same effect on the corn and oats as that brought about by 
the superphosphate, but there was a greater influence than from 
the rock phosphate in most cases. With the hay and alfalfa, 
the complete fertilizer showed a much greater effect than did 
the superphosphate, but on the wheat it had less influence than 
either the rock phosphate or the superphosphate.
Crop Residues Sometimes Beneficial. The crop residues showed 
beneficial effects on the crops grown in some cases.
Lime With Residues Helpful. Lime with the residues in­
creased the hay crops particularly, but also brought about in­
creases in the yields of the other crops. It showed up unus­
ually well on the corn and oats.
Rock Phosphate, Lime, Crop Residues Increased Yields. The 
rock phosphate with the crop residues and lime had a large ef­
fect on all the crops grown. The influence on the hay and alfal­
fa was particularly noticeable. The wheat crop was influenced 
the least.
Superphosphate Led Rock Phosphate With Residues. The 
superphosphate with the crop residues and lime increased all 
the crops except the corn. The gains were slightly larger than 
those occasioned by the rock phosphate.
Complete Fertilizer With Residues No Better Than Super­
phosphate. The complete commercial fertilizer with the residues 
and lime had less effect than the superphosphate on the corn, 
oats and alfalfa, but it gave slightly greater increases on the 
hay and wheat. It had somewhat larger effects than the rock 
phosphate on the oats, hay, wheat and alfalfa. ’
APPENDIX
. I*1 following pages are given the descriptions and loca­
tions of the 13 cooperative experimental fields from which the 
data for this publication were secured. The tables give the 
crop yields obtained in the different years under the various 
soil treatments.
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TABLE II. FIELD EXPERIMENT—GRUNDY SILT LOAM—HENRY COUNTY—MT. PLEASANT FIELD*—SERIES 100.
Plot Treatment
1916
corn
bu.
per A,
(1)
Check
Manure
Manure +  lime 
Manure +  lime +  rock 
phosphate
Manure +  lime +  super­
phosphate
Manure +  lime +  complete 
commercial fertilizer 
Check
Crop residues 
Crop residues +  lime 
Crop residues +  lime +  
rock phosphate 
Crop residues +  lime +  
superphosphate 
Crop residues +  lime +  
complete commercial 
fertilizer 
Check
1917
corn
bu.
per A.
(2)
27.4
22.2
15.3
40.4
55.9
54.1
47.9 
41.7
30.3
30.4 
30.6
27.0
21.1
36.0
37.5
55.2
66.0
73.6
76.8 
60.1
50.8 
47.1
52.7
54.7
52.8
48.3
1918
oats
bu.
per A.
72.3
75.1
74.8
76.5
85.1
80.8
76.5
81.3
93.2
96.4 
99.9
93.6
72.3
1919 Clover 1 
per acre
First
crop
2.22
2.29 
2.34
2.78
3.72
3.68
2.20
2.30
2.22
2.85
3.21
3.15
2.18
Second
crop
1.65 
1.50
1.65
2.15
2.75
3.25
2.20
Total
3.-87
3.79
3.99
4.93 
6.47
6.93 
4.40
4.18
1920
corn
bu.
per A, 
(3)
34.5
57.0
76.6
81.8
77.7
67.5
65.6
67.5
80.6
90.0 
75.5 
51.2
45.0
1921
corn
bu.
per A. 
(4)
54.3
56.7
59.5
67.5
72.8
64.9
60.7
65.7
66.1
65.0
66.9
67.1
59.1
1922
oats
bu.
per A. 
(5)
35.9
39.8 
62.1
63.3
70.1
70.6
56.1 
54.5 
49.0
57.9
54.8
61.9
42.3
1923
soy­
beans
(6)
1924
corn
bu.
per A.
50.7
54.0
58.7
66.0
60.7
62.0
54.0
52.0
55.3
57.7
59.3
59.7
50.0
1925
corn
bu.
per A.
41.2
35.9
40.6
50.6
64.4
63.7
54.1
55.0
56.2
56.5
57.2
58.1
52.8
1926
oats
bu.
per A. 
(7)
20.5 
30.4
35.9
47.3
66.4
70.9
40.2
40.6
39.9
38.8
48.4
47.3
30.6
1927 
clover 
tons 
per A. 
(8)
0.05
0.40
0.64
1.46
1.56
1.31
0.51
0.89
0.67
1.09
1.43
1.28
0.35
1928
corn
bu.
per A, 
(9)
25.0
45.0
66.3
78.3
77.3
84.3
52.7
58.3
63.0
60.7
63.3
72.7 
53.6
1929
oorn
bu.
per A.
( 10)
13.6
18.1
42.5
55.4
54.3
61.8
27.8
26.8 
31.8
36.4
39.3
49.3 
29.1
Smartweed bad in plots 11 and 12.
(1) Season wet, corn weedy but good quality.
(2) Short season, early frost.
(3) Cattle trampled plot 1.
(4) Corn not uniform.
(5) Three tons lime applied, oats thin and down.
(6) No record on account of weeds.
(7) Low yield due to very dry season and considerable rust.
(8) Very poor stand on check plots.
(9) Poor yield on plots 1 and 2 due to low, wet area.
(10) Poor yield on plots 1 and 2 due to low, wet area. - . . „  n  .
♦The Mt. Pleasant Field was established in 1914 on the State Hospital Farm, at Mt. Pleasant in Henry County. 
200, both being located on the SE M of the SW M of Section 14, R. 6 W., T. 71 N.
Two series were laid out, Series 100 and
11
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TABLE III. FIELD EXPERIMENT—GRUNDY SILT LOAM—HENRY COUNTY—MT. P L E A S A N T  FIELD—SERIES 200*.
Plot
no.
Treatment
1919
corn
bu.
per A.
1920 
corn 
bu. 
per A.
1921 
oats 
bu. , 
per A. 
(1)
1922 
clover 
tons 
per A. 
(2)
1923 
corn 
bu. 
pér A.
1924 
corn 
bu. 
per A.
1925 
oats 
bu. 
per A.
1926 
clover 
tons 
per A. 
(3)
1927
corn
bu.
per A.
1928
corn
bu.
per A. 
(4)
1929 
oats 
bu. 
per A. 
(5)
i Check 55.7 48.1 36.9 1.6 61.3 49.3 50.9' 0.10 33.8 47.3 14.32 Manure 66.3 51.2 46.9 1.9 77.3 58.0 55.0 0.60 44.4 42.3 22.1
3 Manure +  lime 74.1 69.8 35.3 2.1 85.0 72.7 50.9 1.05 60.0 54.7 24.0
4 Manure -j- lime +  rock phosphate 78.6 66.4 42.6 2.4 84.5 70.4 65.9 1.31 76.9 77.0 46.85 Manure +  lime +  superphosphate 75.3 77.2 48.9 2.4 77.6 73.3 64.8 1.43 76.6 77.3 52.3
6 Manure -j- lime +  complete commercial 
fertilizer 66.5 81.2 46.5 2.7 80.0 65.7 60.4 1.15 65.0 76.3 40.5
7 Check 50.6 64.0 33.7 2.1 58.3 44.3 47.1 0.52 40.6 47.3 32.98 Crop residues 65.3 75.5 43.1 2.3 64.6 35.3 47.6 0.52 47.5 48.0 24.7
9 Crop residues +  lime 71.0 76.3 40.0 2.6 73.3 34.7 56.1 0.76 67.5 69.7 30.8
10 Crop residues -j- lime +  rock phosphate 75.1 75.1 43.8 2.5 69.0 38.0 52.5 0.86 59.7 68.0 33.211 Crop residues -j- lime -j- superphosphate 81.1 85.1 43.5 2.5 68.0 40.7 63.2 0.96 53.8 64.0 34.7
12 Crop residues -j- lime +  complete 
commercial fertilizer 78.5 90.1 42.2 2.6 74.3 41.3 60.4 0.99 47.2 70.0 21.2
13 Check 65.8 64.1 31.1 1.7 60.3 39.3 43.8 0.39 33.1 47.7 21.0
* Yields for 1915-1916-1917-1918 not included due to irregularities.
(1) Three tons lime applied, oats lodged in spots.
(2) Two crops on all but crop residue plots.
(3) Plots 7 to 13 were partly burned off in April. Check plots badly infested with weeds.
(4) Low yield in plot 2 due to wet spot in field.
(5) Wet season cut oat yield. -
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TABLE IV. FIELD EXPERIMENT—GRUNDY SILT LOAM—WAPELLO COUNTY—AGENCY FIELD*—SERIES I.
Plot
no. Treatment
1918 
corn 
bu. 
per A. 
(1)
1919 
oats 
bu. 
per A.
1920
w. wheat 
bu. 
per A. 
(2)
1921 
clover & 
timothy 
tons 
per A.
. (3)
1922 
timothy 
tons 
per A. 
(4)
1923 
corn 
bu. 
per A.
1924 
corn 
bu. 
per A.
1925 
oats 
bu. 
per A.
1926
w. wheat 
bu. 
per A. 
(5)
Check 63.5 44.9 22.7 1.92 2.00 72.7 46.4 66.2 21.7
64.5 62.2 31.5 2.09 2.20 71.8 51.9 70.8 19.0
3 Manure -I1 lime 66.8 58.3 36.7 2.20 2.25 79.2 52.2 73.8 21.8
4 Manure +  lime +  rock 
phosphate 68.8 63.6 38.7 2.52 2.30 86.8 54.0 80.6 35.3
5 Manure -f lime +  super­
phosphate 70.0 66.6 40.0 2.39 2.80 85.4 60.2 77.9 38.9
6 Manure +  lime +  complete 66.0 ! 65.6 34.7 2.52 2.50 83.0 55.4 77.3 30.7
7 59.3 54.5 -- 1.82 2.30 69.7 43.3 67.8 14.7
8 58.5 49.0 31.4 1.81 2.20 66.3 43.7 66.4 18.7
9 Crop residues +  lime 61.3 59.5 43.8 2.02 2.40 71.3 50.7 72.1 18.6
10 Crop residues +  lime +  
rock phosphate 61.8 61.2 36.4 2.33 2.65 73.1 54.9 75.9 26.0
11 Crop residues +  lime +  
superphosphate 63.5 61.2 36.3 2.19 2.75 80.7 55.5 74.6 —
12 Crop residues +  lime +  com- 62.5 63.6 35.6 - 2.17 2.65 70.4 54.4 78.4 —  ■
13 Check 52.5 52.0 22.8 1.56 2.40 63.9 42.7 58.5
1927 
clover 
tons 
per A. 
(6)
1.28
1.96
2.28
2.14
2.05
2.47
1.29
1.28
1.69
2.14 
2.26
2.14 
0.91
1928 
corn 
bu. 
per A.
83.3
89.4
100.5
105.4
97.8
101.0
74.4
76.4
83.5
96.6 
93.4
93.6
67.0
1929 
corn 
bu. 
per A.
66.8
72.7
72.6
83.4
78.2
85.1
63.3
67.6
73.2
77.5 
69.0
77.3
56.5
O') Corn damaged slightly bv hail in July and dry weather in August. , . . , . '•*" „  _. .. . . , T ,__
(2) Sample No. 7 lost in transit; wheat badly down. Light dressing of manure to all plots by mistake in winter of 1920. Lime applied in November.
(3) Pastured after first crop.
(4) Pastured after first crop.
(5) Wet weather prevented seeding of plots 11, 12 and 13.
*The Aglncy FTeldhwas laid out in the fall of 1917, on the Johnson Brothers farm, northeast of Agency, in Wapello County, in the northeastern corner of 
NW M of the SE M of Section 30, R. 12 W „ T. 72 N.
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TABLE V. FIELD EXPERIMENT—GRUNDY SILT LOAM—LEE COUNTY—WEST POINT FIELD*—NO. I—SERIES I.
1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929
Plot Treatment
corn oats timothy corn corn oats cloverbu. bu. & clover bu. bu. bu. tons bu. bu.per A. per A. tons per A. per A. per A. per A. per A. per A. per A. per A. per A.(1) per A. (2) (3) (4) (5) (6) (7> (8)
1 Check 58.4 44.2 1.87 64.0 80.2 56.0 0.25 46.7 31.6 7 6 48 72
3
4
Manure
Manure +  limestone 
Manure rfc limestone +
59.7
58.0
41.5
43.5
1.87
2.89
68.3
72.5
93.3
98.1
57.5
61.3
0.42
1.08
62.7
61.7
46.7
47.1
13.3
15.9
68.1
71.7
—
5
rock phosphate 
Manure -f- limestone +
56.5 43.5 3.06 63.5 97.7 62.9 1.09 61.5 46.9 16.9 66.5
6
superphosphate 
Manure +  limestone +  com-
56.0 61.9 3.12 70.0 94.6 71.5 1.24 63.0 37.6 15.8 66.6
plete commercial fertilizer 57.7 50.3 3.74 72.5 96.1 75.0 1.28 64.2 34.2 12.7 65 67 Check 54.8 37.4 2,38 67.5 83.3 61.3 0.36 46.2 24.7 3.1 46 28
9
10
Crop residues
Crop residues +  limestone
Crop residues +  limestone -f
55.4
55.4.
36.0
43.5
2.72
3.14
66.0
70.1
80.7
88.2
56.1
64.5
0.51
0.88
48.2
50.2
28.5
27.8
6.9
14.2
48.0
51.2
—
11
rock phosphate 
Crop residues +  limestone +
58.0 43.5 3.23 67.9 87.3 61.3 0.94 55.7 31.9 15.9 55.8 •------
12
superphosphate 
Crop residues +  limestone +
60.5 46.2 2.63 68.1 84.0 66.3 0.92 54.2 28.9 17.6 43.8 —
13
complete commercial fertilizer 56.0 43.5 3.57 62.3 87.8 59.5 0.91 55.0 24.5 13.3 45 1Check 58.0 47.6 2.38 54.4 77.2 39.1 0.30 47.0 27.2 5.6 48.1 —
(1) Corn on all plots injured by hot winds.
(2) Corn down badly, due to storms in September.
(3) Two tons of limestone April 11.
(4) Low yields due to a very dry season.
(5) Wireworms and wet weather damaged corn considerably.
(6) Wet spring and hot summer, seriously damaged oats.
(7) High yields on plots 2 and 3 probably due to'better drainage.
(8) Wet spring, resulted in late planting, which never matured. No results.
ou* ^ e  fall of 1917 on the farm of Gerhart Harmeyer & Son, northwest of West Point. It is located on the north side of the NE M of the SW } i  of Section 5, R. 5 W., T 68 N.
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TABLE VI. FIELD EXPERIMENT—GRUNDY SILT LOAM—WAPELLO COUNTY—FARSON FIELD*—SERIES II.
Plot
no.
Treatment
1918 
oats 
bu. 
per A.
1919
w. wheat 
bu. 
per A. 
(1) .
1920 
clover 
tons 
per A.
1921 
corn 
bu. 
per A. 
(2)
1922 
oats 
bu. 
per A. 
(3)
1923 
corn 
bu. 
per A.
1924 
corn 
bu. 
per A.
1925 
oats 
bu. 
per A.
1926 
clover 
tons 
per A.
1927 
corn 
bu. 
per A.
1928 
corn 
bu. 
per A.
1929 
barley 
bu. 
per A.
i Check 72.2 11.7 1.23 60.9 27.2 61.8 31.4 43.6 1.55 67.8 66.8 14.4
2 Manure 72.2 11.7 1.19 64.8 21.8 55.8 36.6 54.7 2.34 72.0 67.1 21.9
3 Manure +  limestone 70.0 15.2 1.43 65.0 44.1 66.0 41.1 59.3 2.69 75.6 77.4 27.2
4 Manure +  limestone +  
rock phosphate 72.2 16.1 1.42 63.7 49.8 65:8 43.4 59.8 2.79 81.0 79.5 27.2
5 Manure +  limestone +  
superphosphate 70.0 14.8 1.83 65.4 55.5 66.2 47.4 74.8 2.74 78.9 83,6 29.5
6 Manure +  limestone +  com­
plete commercial fertilizer 74.3 14.6 1.66 70.1 46.0 66.0 45.1 67.2 2.91 80.6 74.0 30.3
7 68.0 14.6 1.22 63.9 22.6 61.2 34.6 46.5 1.60 65.4 63.9 17.4
8 Crop residues 63.7 12.2 1.50 66.9 28.0 64.0 32.0 43.3 1.53 67.8 57.6 15.1
9 Crop residues +  limestone 68.0 12.7 1.46 70.0 32.1 65.8 37.4 51.2 2.46 69.8 69.1 22.6
10 Crop residues -j- limestone +  
rock phosphate 78.6 14.8 1.62 66.0 37.6 64.2 37.7 49.3 2.11 78.4 70.6 21.2
11 Crop residues +  limestone +  
superphosphate 72.2 15.9 1.49 61.6 27.8 68.2 38.8 72.4 2.23 78.7 68.5 19.7
12 Crop residues +  limestone +  
complete commercial fertilizer 76.5 15.0 1.51 64.3 29.4 67.0 41.1 71.3 2.09 78.5 68.7 19.7
13 Check 70.0 15.0 1.36 57.7 17.7 58.5 31.1 41.1 1.53 70.5 56.8 13.7
(1) Wheat badly scabbed.
(2) Stand very irregular.
(3) Poor stand due to poor preparation of seedbed. tt
*The Farson Field was laid out in the fall of 1917 on the farm of R. E. Hinds near Farson, in Wapello County. Two series were laid out, Series II and
Series IV. Series II is located in the northwest corner of the NW of Section 30, R. 12 W., T. 73 N. Series IV is located on the north side of the SE M of 
thé NE of Section 20, R. 12 W „ T. 73 N.
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TABLE VII. FIELD EXPERIMENT—GRUNDY SILT LOAM—WAPELLO COUNTY—FARSON FIELD—SERIES IV.
Plot
no.
Treatment
1919 
corn 
bu. 
per A.
1920 
oats 
bu. 
per A.
1921
w. wheat 
bû. 
per A. 
(1)
1922 
alfalfa 
tons 
per A. 
(2)
1923 
alfalfa 
tons 
per A. 
(3)
1924 
alfalfa 
tons 
per A.
(3)
1925 
alfalfa 
tons 
per A. 
(4)
1926 
alfalfa 
tons 
per A. 
(3)
1927 
alfalfa 
tons 
per A. 
(3)
1928 
corn 
bu. 
per A.
1929 
corn 
bu. 
per A. 
(5)
1
2
85.1 56.1 32.4 ____ 2.84 3.82 6.81 4.85 2.57 82.0 83.4
84.4 61.8 29.9 — 3.51 4.53 6.96 5.10 2.40 81.1 62.5
3 83.1 55.3 39.5 — 3.34 5.31 7.05 6.16 2.23 91.4 74.6
4 Manure '+ limestone +  rock phosphate 80.9 56.1 28.8 — 3.77 5.61 7.33 6.31 2.12 92.8 66.9
5 Manure 4* limestone +  superphosphate 82.4 72.1 33.3 — 3.73 5.82 7.39 6.07 2.52 87.3
6 Manure +  limestone +  complete 81.4 69.7 35.6 ____ 3.75 5.82 7.87 6.31 2.69 87.9 85.4
7 77.5 49.9 29.6 --- ;— 2.94 3.87 6.65 5.61 2.39 85.4 85.3
8 81.5 61.4 42.5 —;--- 3.35 4.33 6.83 "5.63 2.06 87.6 77.0
' 9 Crop residues +  limestone 82.8 58.1 31.3 ---. 3.23 4.84 6.96 5.81 2.23 85.5 73.5
10 Crop residues +  limestone +  rock 
phosphate 84.1 53.1 31.2 — 3.41 5.53 7.27 5.67 2.41 90.1 77.1
11 Crop residues +  limestone +  super­
phosphate 83.9 48.2 30.5 L------ 3.53 5.53 8.03 5.67 2.25 93.0 72.8
12 Crop residues +  limestone +  complete 82.6 53.7 32.6 ’ ____ 3.37 5.65 7.35 5.71 2.62 93.7 79.0
13 Check 80.8 38.8 25.4 2.91 4.36 6.67 5.03 2.08 77.9 69.8
0 )
(2)
(3)
(4)
(5)
Wheat down badly and difficult to sample accurately.
Field summer-fallowed and alfalfa planted in the fall. No 1922 results.
Total of two cuttings.
Total of three cuttings. • , „ , „ , , „  , .
Plots 2, 3, 4, 5, 6, 9, 10, 11 and 12 weedy, gopher damage on plots 5 and 6, plots 2 and 13 poorly drained.
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TABLE VIII. FIELD EXPERIMENT—GRUNDY SILT LOAM—LOUISA COUNTY— 
WAPELLO FIELD*—SERIES I.
Plot
No. Treatment
1923 
oats 
bu. 
per A.
1924 
corn 
bu. 
per A.
1925 
corn 
bu. 
per A.
m
1926 
oats 
bu. 
per A.
1927 
red 
clover 
tons 
per A. 
(2)
1928 
corn 
bu. 
per A.
1929 
corn 
bu. 
per A. 
(3)
1 Check 42.5 48.0 43.0 34.7 1.59 77.6 58.6
2 Manure 35.9 48.3 47.5 31.4 1.28 85.7 49.9
3 Manure +  lime­
stone 47.7 56.0 53.7 38.1 1.69 88.1 53.1
4 Manure +  lime*- 
stone +  rock 49.7 60.9 55.5 41.2 1.69 90.3 52.2
5
phosphate
Check 52.8 51.6 51.0 36.8 1.55 85.6 52.8
6 Manure +  lime­
stone +  super- 40.8 57.6 63.2 45.3 1.83 93.8 62.0
7
phosphate 
Manure +  lime­
stone +  super- 44.1 65.9 66.0 30.1 2.03 99.1 64.8
8
phosphate 
potassium 
Manure +  lime­
stone +  com- 47.7 58.6 72.0 49.2 2.08 88.8 71.7
9
plete commer­
cial fertilizer 
Check 34.1 45.6 50.5 35.0 1.61 86.4 . 52.1
(1) Plots 1 and 2 damaged by poor drainage.
(2) The stand on west end of plots 2, 3 and 4 was poor.
(3) Poor drainage on plots 2, 3 and 4.
*The Wapello Field was laid out in the spring of 1923 on the farm of Jay Sellers west of 
Wapello in Louisa County, located in the* NW of the NE ]4, of Section 33, R. 4 W., T. 74 N.
TABLE IX. FIELD EXPERIMENT—GRUNDY SILT LOAM—RINGGOLD C O U N T Y - 
DIAGONAL FIELD*—SERIES L
Plot
No. Treatment
1922
corn
bu.
per A.
1923
oats
bu.
per A.
1924 
alsike 
clover & 
timothy 
tons 
per A.
1925 
timothy 
tons 
per A.
1926
corn
bu.
per A. 
(1)
1927
corn
bu.
per A. 
(2)
1928
corn
bu.
per A.
1929
corn
bu.
per A. 
(3)
1 Check 54.7 29.5 1.45 0.81 46.6 57.6 _____ ■2 Manure 60.1 35.2 1.47 0.84 51.8 60.0 —3 Manure +  limestone 54.4 31.8 1.73 1.16 49.1 68.3 . -4 Manure +  limestone
+  rock phosphate 49.5 32.9 2.07 1.07 45.4 69.9 ---5 Check 55.7 26.1 1.34 0.73 34.6 '57.9 —6 Manure +  limestone 52.9 38.6 1.74 1.07 44.8 69.1 ---
+  superphosphate7 Manure +  limestone
+  superphosphate -60.7 41.9 1.96 1.10 47.2 68.3 —
+  potassium8 Manure +  limestone
+  complete com- 62.4 46.5 1.97 1.16 52.7 67.2 --r
mercial fertilizer9 Check 54.3 29.5 1.61 0.78 46.6 62.1 —
(1) Low, wet area across plots 4, 5, 6, and 7 cut the yield considerably.
(2) Wireworms damaged first planting. Second planting was late and corn did not mature, 
So results.
(3) Corn was not planted till June 22 due to wet spring. Corn did not mature, no results.
*The Diagonal Field was laid out in the spring of 1921 on the farm of Henry Grace, northwest 
2* Diagonal in Ringgold County. The series is located in the NE } /i of the NW }4, of Section 36, 
31 W „ T. 70 N.
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TABLE X. F.IELD EXPERIMENT—GRUNDY SILT LOAM—LEE COUNTY— 
DENMARK FIELD*—SERIES II.
Plot
No.
Treatment
1923 
timothy 
tons 
per A.
1924 
corn 
bu. 
per A.
1925 
corn 
bu. 
per A.
1926 
corn 
bu. 
per A. 
(1)
1927 
oats 
bu. 
per A.
1928 
timothy 
& clover 
tons 
per A.
1929 
corn 
bu. 
per A. 
(2)
1 Check 1.5 43.6 68.5 40.3 50.6 1.20 —
2 Manure 1.8- 52.4 75.0 40.8 46.3 1.28 —
3 Manure +  lime­
stone 1.9 51.2 76.5 35.7 46.5 1.15 —
4 Manure +  lime­
stone +  rock 2.3 59.9 79.7 43.7 52.5 1.61 ---
5
phosphate
Check 1.8 49.7 70.1 25.3 41.6 0.99 —
6 Manure +  lime­
stone +  super- 2.1 61.3 78.5 54.9 52.5 1.90 — —
7
phosphate 
Manure +  lime­
stone +  super­
phosphate + 2.3 64.0 79.7 27.7 47.9 1.48
8
potassium 
Manure +  lime­
stone +  com­
plete commer- 2.2 57.4 78.7 40.0 49.0 1.26
9
cial fertilizer 
Check 1.6 42.8 67.0 34.7 30.71 0.86 —
(1) Poor quality corn on nil plots, wet weather and poor drainage affected yields.
(2) Corn not planted until June 12 due to wet spring. Corn did not mature, no results taken.
♦The Denmark Field was laid out'in the fall of 1922 on the farm of H. E. Hazen, westof 
Denmark, in Lee County. Cfhe series is located in the NE of the SW of Section 29, R. 4 W., 
T. 69 N.
TABLE XI. FIELD EXPERIMENT—GRUNDY SILT LOAM—JEFFERSON COUNTY- 
LIBERTYVILLE FIELD*—SERIES I.
1923 1924 1925 1926 1927 1928 1929
Plot corn corn corn oats clover & clover & corn
No. bu. bu. bu. bu. timothy timothy bu.
per A. per A. per A. per A. tons tons per A.
(1) (2) per A. per A.
1 79.2 ___ _ __ 37.5 38.1 0.88 1.50 53.9
2 Manure 86.0 — 43.5 52.5 1.55 2.58 66.2
3 2.34 74.2stone 90.7 --- 59.5 40.8 1.46
4 Manure +  lime- 1.51 2.29 70.0stone +  rock 83.0 — 54.5 46.3
5
phosphate
Check 77.5 _______ 41.5 35.0 1.11 2.08 59.2
6 Manure +  lime- 1.42 2.49 69.7stone +  super­
phosphate
78.2 ' 60.3 39.8
7 1.79 2.76 73.9stone +  super­
phosphate 
potassium
77.5 65.0 43.6
8 Manure +  lime-
stone +  com­
plete commer- 80.7 ------  ! 64.5 45.2 1.71*
0.74
2.53
1..74
71.2
53.59 Check 79.0 40.1 33.4
(1) Corn replanted on account of cold wet weather and poor germination. Corn did not
mature, uu reauiuo. _  . , , . . , .(2) Oats badly lodged, making sampling difficult. Dry weather and rust injured oats.
•The Libertyville Field was laid out in the fall of 1923 on the farm of J. L. McCleary, west of 
Libertyville in Jefferson County. The series was located in the southwest corner of the >4 
of the SE of Section 12, R. 11 W., T. 71 N.
\
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TABLE XII. FIELD EXPERIMENT—GRUNDY SILT LOAM—MAHASKA C O U N T Y - 
CEDAR FIELD*—SERIES I.
Plot
No.
Treatment
1922
corn
bu.
per A.
1923
oats
bu.
per A.
1924
w. wheat 
bu.
per A.
1925
w. wheat 
bu. 
per A.
1926 
clover 
tons 
per A. 
(1)
1927
corn
bu.
per A.
1928
corn
bu.
per A.
1929
corn
bu.
per A.
1 Check 54.6 39.0 33.0 22.9 — 73.2 65.7 70.3
2 Manure 50.8 46.0 41.5 24.4 — 68.3 79.4 62.5
3 Manure +  limestone 57.8 54.7 38.7 24.5 72.6 81.3 60.7
4 Manure -j- limestone
+  rock phosphate 58.7 46.0 43.0 28.7 — 72.6 76.6 64.0
5 Check 51.1 40.8 37.6 22.2 66.9 55.3 50.2
6 Manure +  limestone 54.9 46.0 40.8 28.2 73.1 71.7 64.9
+  superphosphate
7 Manure +  limestone
+  superphosphate 60.3 46.0 42.3 31.2 — 78.4 69.0 67.7
+  potassium
8 Manure +  limestone
+  complete com- 56.8 42.5 36.8 30.9 60.7 67.4 63.2
mercial fertilizer
9 Check 65.3 38.1 35.2 22.8 62.5 67.8 49.4
(1) Field pastured, no results.
(2) High yield on plot 1 due to better drainage.
*The Cedar Field was laid out in the fall of 1921 on the farm of W. O. Barnard, north of Cedar 
in Mahaska County. The series is located in the NE of the SE of Section 24, R. 15 W., 
T. 74 N.
TABLE XIII. FIELD EXPERIMENT—GRUNDY SILT LOAM—VAN BUREN 
COUNTY—MILTON FIELD*—SERIES I.
Plot
No.
Treatment
1924 
corn 
bu. 
per A. 
(1)
1925 
oats 
bu. 
per A.
1926 
corn 
bu. 
per A.
(i)
1927
soybeans 
tons 
per A. 
(2)
1928
w. wheat 
bu. 
per A. 
(3)
1929 
timothy 
& clover 
tons 
per A.
1 Check 36.0 51.7 44.3 2.73 2.4 1.25
2 Manure 46.4 58.0 43.2 3.11 9.7 1.92
3 Manure +  limestone 44.8 55.0 46.9 3.17 8.5 1.69
4 Manure +  limestone +  
rock phosphate 48.8 56.9 50.4 3.11 18.8 2.33
5 Check 33.2 55.0 41.9 2.62 2.4 1.27
6 Manure +  limestone +  
superphosphate 50.6 55.5 57.9 3.00 20.6 2.25
7 Manure +  limestone +  
superphosphate + 55.4 56.9 57.9 3.27 24.2 2.91
8
potassium
Manure +  limestone +  
complete commercial 56.0 58.0 59.5 3.49 17.5 2.01
9
fertilizer
Check 37.4 45.7 38.1 2.51 1.8 1.16
(1) Considerable damage by wireworms.
(2) Poor stand due to damage by wireworms.
(3) Winter-killing bad on unfertilized plots.
*The Milton Field was located in 1924 on the farm of Frank Holland near Milton in Van 
Buren County. The series is located in the SW of the SW M of Section 17, R. 11 W., T. 68 N.
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TABLE XIV. FIELD EXPERIMENT—GRUNDY SILT LOAM—WAYNE COUNTY— 
CORYDON FIELD*—SERIES I.
Plot
No.
Treatment
1924 
corn 
bu. 
per A.
1925 
oats 
bu. 
per A.
1926 
clover 
tons 
per A. 
(1)
1927
(2)
1928
corn
bu.
per A.
1929
corn
bu.
per A. 
(3)
1 Check 32.8 34.3 ____ . ■ ' __
2 Manure 40.3 41.9 -__ _ ___ 69.2 ___ _
3 Manure +  limestone 46.8 44.3 __ ____ 70.2 ____4 Manure +  limestone +  
rock phosphate 44.8 45.0 71.25 Check 31.1 36.5 ' _-._ ' ____ 61.4 ____6 Manure +  limestone +  
superphosphate 43.4 45.4 75.57 Manure +  limestone +  
superphosphate + 46.8 48.5 74.3
8
potassium
Manure +  limestone +  
complete commercial 46.0 49.7 76.5
9
fertilizer
Check 31.0 34.5 ■i ¡ p | . — 60.1 —
(1) Yields were not secured.
(2) Field was not plowed due to extremely wet spring.
(3) Corn not planted till June 12 due to very wet spring. Corn did riot mature, no results 
taken.
*The Corydon Field was located in 1922 on the farm of C. C. Clark west of Corydon in Wayne 
County. The series is located in the NE of the NW of Section 23, R. 22 W „ T. 69 N.
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